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Method for increasing ploldy In a plant 
Technical Field 

Th0 pcc^mt invention lelates genecaUy to dio field of plant brcecfing anb the 
ptoduction of plants and plant breeding lines conqpaising inq>rovcd or new desirable tr&i \s. In 
5 partxcxilar^ invention relates to methods of increasing the ploidy of a plant apeoies or plant 
variety. The invention also relates to plant varices and apedes produced' thereby a id to 
methods of genmiting new plant variedes compriaing at l^t one desixable trait 

Background of the Invontfon 

The manipulation of ploidy in plant tissue has been used, for exanxple» to prv] dace 

10 finuit without s^:da» to introduce fertility into hybrids ttiat otherwise would not normal] y be 

able to bo created, end to produce plants widi other desirable charaetmstios* such a s, in 

flow^ing plants, Imger blooms or more ititoiae oolonr. 

Plant breeders use a naturally occuning compound, oolchicnie, whidi inhibits the 

development of spindle fibres during nuclear or cell division, to increase the chromosame 

IS number (fbr examplep doubling up the DNA of a qpectea). Then, wifli a maubied 

ehromosome numb^, new hybrids can bs ptodu^d that could not otherwise be created 

Current methods used for increasing chromosome number in plants ^lerally emi loy 

eolchictne concentrations in the oxd^ of 0.001% w/v to 0J1% w/v. The percentage of cell i of 

the exposed plant tissue in which chromosome multiplication has been effected by knc wn 

20 methods i$ generally low. Furthennorc, the rdiability of the Imown methods, tu ta 

of fe(nx>ducibly attaining even low percentages of cells in ^^rfiioh ploidy has increased a ter 

exposure is variable. As a result, production of» for example, new breeding lines or pie its 

having desirable traits by ttic known methods is inefficient 

Summary of the Invention 

25 It has surprisingly been found diat exposure of plant tissue to relatively hi gb 

conc«itrations of colchicine results in improved yield of cells in which ohromosoi le 
multiplication has been efiected« It has also surprisingly been found that improved yiel Is 
rnay be attained more rqiroducibly than is attamed with known methods. In addition, i \o 
yield of cells having an increase m ploidy may be improved when exposure of the plafat 

30 tissue to the agent ciapable of inhibttittg spindle formation is commenced substantial y 
coincidental wifii the breaking of dormwcy of the plant tissue. That is, whm the plant tissr e 
or plant is put in an active state widi req)ect to cdl division. 
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Accoetoigly, in a fiist aspect, the present invention relates to a metbod of im» taOng 
ploidy in cells of a woody perennial plant, the me&od comprising: 

contacting plant tissue eoniprising dividing cells with an effective amount of a 
composition comprising an agent capable of inhibiting qrisdie formation, wheteiz said 
contacting commences substaatially coinctdenlal with breaking donnancy of said plant 
tisBuei 

Accoidingly, in a flmher aspect, the present mvention lelaies to a meOu d of 
increasing ploidy in cells of a woody perennial plant, tiie method eomprising: 

contacting plant tissue comprisine dividing cells wUh on effective amonn of a 
conipoaition comprising about 0.5% wAr colchicine to about 3% w/v colehidna 

Jn a fiirther aspect, ttie present invention irelates to a meOod of mereasmg ploi< y in 
cells of a dedduous woody perennial plant, the mediod con^rising: 

contaothig at least one bud of said plant, wherein said bud comprises actively divi dmg 
cells, wi«i a coxqpositiam eoniprising aboot 0.5% wAr colchicine to about 3% wAr colchicine, 

at least paitiaUy enveloping said bud with a material capable of mhibiting gas »U6 
exdunge, wherwn said contacting is svbstantiaUy continuous ovca^ a period of fiom abo ut S 
dq« to about 15 days. 

In a further aq>ect, the present invention rehrtes to a method of generating a plant 
having a dteired ploidy level, the meflwd conqsising: 

contacting plant tissue comprising dividing cells with an efGsctive amount Jf 
oomposiHon comprising about 0.5% wA^ colchidae to about 3% wA^ colchicine^ 

generating at least one plant fiom tissue so contacted, and 

selecting at least one plant having the desired ploidy level, 

fa a ftrtfaer aspect; the present utvention relates to a method of generatu^ 
method con^risiiig: 

contacting phmt tissue conqnising dividhig ceUs with an effective amount oi 
composition comprising about 0.5% wfv colcbidne to about 3% wA^ colcfaicfaie^ 

selectmg plant tissue of increased ploidy level, 

generating at least one plant from said selected plant tissue, and 

crossing said generated plant with a plant of the same or diflfercnt ploidy level. 

In a fiirther aspect, the present invention relates to a method of generadng a plL 
havmg at least one desired trait, the method comprising: 
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contacting plant tissue comprismg dividiog cells with an effective amoum 
composition comprising about 0,5% w/v colcUcine to about 3% w/v coldiicine, 
selectbag plant tissue of niOFeased ploidy level, 
genenting at least one plant fiom said selected plant tissue^ 
eiossing said generated plant with aphmtof theaameordififerentploidy levd, 4^ 
sfileotiBg at least one piogeiv plant haviDg ^ desired trait 
In a ftntlier aspeet, the presaat invention zdates to a method of gmeiating a 
having nt least one desired trait; fixe m^od coopziEitig: 

contactiig pareoial diploid plant tissue con«)rising dividhig cdls with an elfilstivQ 
amount of a composition conqwising aibout 0.5% w/v colchicine to about 3% vr/vcoUMe ne, 
selecting tetcaploid tissue fiom said treated plant tissue, 
genoeadng at least one tetraploid plant ftom said tetr^Ioid tissue, 
oosObq said teti^Ioid plant wifli a diploid plant and 
selecting at least one progeoy plant bavtag fbs desired trait 
15 b a fiirtfaer a^eot, the hiventioii relates to a plant or propagative material tbezeo ; 

fiuit thereof produced by a method of «he hivention. 

Detailed De9crf|>Uon and Examples 

It has suipiiaingly been ftnnd that the use of hitfaoto beUeved excesave 
concentrations of m agent capable of inhibiting spmdie foimalion is advantageow in 
20 inducing hiereased ploidy m plant tissue. The agent capable of inhibitfag spindle ftamai ion 
m the plant tissue may be any suitable agent, for example eol(*icine. oryzalin (Smflan^ 
tdfluralin. amiprophos-adhyl. and NaO gas. It fc also envisaged that a combination of a« nts' 
tta/beosed, 

Whwe the agem capable of inhibiting q;>indle foimalion is eoh^dne^ the eolchic ne 
25 may be administered as a composition eompiismg about 0.5% w/v eolchicine to about % 
w/vcolcBicine. Thus, tha composifton may comprise colchicine in a concentration of ab< ut 
0.5%w/v. about 0.6% w/v. about 0.7% w/v. about 0.8% w/v, about 0.9% w/v, about l%w V 
about 11% w/v, about 1.2% w/v. about 1.3%w/v. about 1.4% w/v. about 1.5% w/v. rf,c at 
im w/v. about 1.7% w/v. about 1.8% w/v. about 1.9% w/v. about 2% w/v. about 2 1% w; v 
^ 2^ w/v. about 2.3% w/V, about 24% w/v. about 2.5% w/v. about 2.6% w/v, abo 
2.7% w/v. about 2.8% w/v, aibout 2.9% w/v or about 3% w/v. 

\Wieto die agem capable of inhibiting spindle femwdon is oryalin, the oryzalin m y 
be admmisterBd as . composition comprismg about 0.001% w/v oryzalm. about 0.005% w/v 
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oiyzalin, about O.QIW oiyaalin, dbont 0.05% w/v oxyzalb. 0.1% w/v oij^alia, or aboul 0J% 
wAroiyzalin. 

Contact of the plant tissue with the agent, for acsmple colducine. may be comm meed 
sobstaoliaUycohiddeatalwiai, or 80QB after tho plant tissiw has bn^ Ttdumw 
bexefenod 10 as piimfog flie plant or phut dssna befoie, or substantiaUlsr coincidental with, 
contact vfilh the agent, smdi that the smwit^ point is contacted sidistanilally at flie etriiest 
time of activity. For example, where the plant tissue is one or mora bnda on a lootstocl i flie 
lootstockmay be exposed to conditions sofSdentto faieak domanoypziorto contact wilh the 
composition. C^mditions sufficient to break domianoy wiU depend on the pardcular »hmt 
and may be detemiined by metitods known to those of skiU hi the art For example, a ilant 
havmg a paiticular ohUl requirement may be maintained at an appropriate tempemtuie :or a 
thne saffiel«nt to satiaQ^ the chill requircanent and then exposing the plant to an jqjprop iate 
(warmer) tempetatare fitr a time sn«ident to prime bud break. For example^ Pnmus soli etna 
low chm2N-l6. chill Bt 5"C fer 200hOHre: Pnmus domestlca (2N=4aX oWU at 5«C for 1 200 
15 hoars, fiiea hold at 22<'C to break domiancy. 

Similarly, it is envisaged Oat themeflwdisateoiqjpUcabletomoreasjiigtJieploidjrof 
celifl hi grafted plant tissue. The grafted tissue or sdonm^ have diflBaontreq»uran«^ 
breakmgdomiaocy compared with the rooistock, for example the lootstook may have a tower 
chiU roqmrement than does the sdon or the lootstock may have a higher efaiU rcqdreo lent 
20 that does the scion. 

to Older to xednoe the amount of time lequiied to break dormancy of the plant, 1 >ud 
breakfaigagettbsu«* as h(ydiDgaic3Hmhaide may be enq»toyed or treatment 
to ultraviolet or fiuoreseent lij^t or mercmy and/or sodium v^our lamp(s) may bo used. 

Contacting the phmt tissue with colchicine, or any other suitable agent capable of 
mWbiting sphidle fomiation. may be eflfccted by any suitable means, such as by substantially 
munerstag or substantially submeirfng the plant tissue into the composition, for example by 
dippmg the plant tissue info the composition, or by dripping or diopph^ the composition 
onto the plant tissue, for exan^k by use of a pipette, dxopper or syringe, or by sprajwg Ibe 
composition onto the phmt tissue, or by painting the plant tissue with the composition, su A 
«^aa«l^atdysl2»d paintbrush, clotfa or cotton Hie composition may ako 
admmhrtemd to the plant tissue by injection, for example by use of a h^KNiem^icty, « 
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Die composition may be administeied to th« plant tii»Q« before or after fliel plant 
tisw has been at least paitiaUyenvdoped in an absoibant material. Wie absoibani material 
may be any suilable absoibant material, for exanq,le, the absorbant material my be 
laboratory «aiidartoott<m or cottoi wool, sponge. W For example^ the plant tiasuo may 
be at least partiaUy enveloped in an absoibant material and to the compodtion 
«dminiat«cd by any of the ibove^eribed means sucb that the libsotbant material bee cmies 
atleastpartiaUysataratedwithtlwoan^on. lUeeon^positionmior be administered such 
that tiieabsoAantmaterija becomes saturated i*ith the oompoaitw Admtaistalion cf the 
composition to the absoibant material may be described as indirect o r the 

composition to the plant tissue. Admhiislrationofthe composition to the plant tissue m«y be 
inditect or direct adminlstrBtion. 

TliccompositionmBybemanysuitablefoim. For example, the composition may be 
m the fimnof a sohition, pasti^ or salve. The compoaitioamay be m the form of an ami tons 
solution. 

After administiatiomofflw composition to the phmt tissue, file plant tis^^^ 
or may not be at least partially envdoped hi an absoH>ant mai«rial» may be at least patti an^ 
envdopcd with a material capable ofinhibittaeeaseoos exchange. Tto material capabb of 
inhibiting gaseous e^cchange may be capable of paiiiany. substantially completely or 
co»«,lfifBly inWbitmB gaseous exchange. For example, the material capable of inhibifaig 
gweous exchange may bo a phytic film, for example fa the fom. of a bag. n,„s. 
otample, the plant tfasue may be at least partiafly enveloped hi an absori»mt material, 
wh.^ tt, coimK,silion comprishig the agent of inhibiting spindle fonnation. soct as 

colchmme. is admhdst^ fa an amount sufflcien, to at least paxtiaUy or completely satu, »tc 

45 plastiGfilmorbagi ■ 
me ««l ovobb of tab-Wfinj q>iiidb fim«li», nay u .Mnbt<»« „ 
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inBiWang qrindle fonnation, such as oolchioina, my be used compaicd to the abaeA of a 
canier. A combinatuia of different types of caniet(s) xnay also be used. 

Tlic eaQiei(s) may be administered simultaneously with the agent capahte of 
inWbitlaf; spindle fimnatioi^ such as by contacting the plant tissuo wiih a ca«poiit{on 
5 <wn>Pri8ing an agent capable of iiihlbitingsp^ 

sequential administration of the c«met(s) and the agent capable of inhibaing «iindle 
fonnatiou. When administered sequenliaUy, the oairiei<p) and «to agent capable 
spindle fonnation may be administered to the plant tissue in say oider, ibr enmple 
administmlioii of the canier(B) to the plant tissue prior to adminisbation of the agent ca ,able 
10 ofioWbitingspindlelb^mationorbyadmiiristrationoftheagBnt 

ihtmatlon to the plant tissue prior to admimstrntion of the carriers). When adminis^red 
Mq^ientiaUy, (he cairier(s) and the agent capable of inhibiting spindle fonnation a» 
administered over a time period wWdi provides ftr overlapping eflfect 

SubstantiaUy ccotiaiious contact of the plant tissue with the agent may be adiievc d by 
a single administmtion of fl» composition or by multiple administrations of flie compos tion 
totheplanttissue. In this mamierflie concentration of the agratcs^le of inWbitii^gq« 
fomiationmaybemaintainedatornearanoptimumlevel. For«cample,fteahappUcali««of 
the composition may be admmisteted one, two, thiee^ &nr or more times per day fin 
period of contact of the plant tissue with the agent Where multiple administiadona ol the 
compositiott axe undertaken, the absorbant material at least partiaUy enveloping the plant 

tissue mv or inay not be xetnoved and may or may not be rephwed as part of the muhlple 
administtationCs). 

The pbnt tissue sui^ect to die method of the invention may be mamtained ui der 
conditions which optimise ceU division or growth. Where the phmt tissue subject to the 
method of tte invention is maintained wuler conditions of a natwanywoccwring din. oal 
cycle, M*ich conditions may be natmal or artificially induced or simulated, at least one of the 
atoumstmtions of the composition may be adminietered at a th«e in the dimnal cycle wl len 
ceU division is relatively high. For example, at least one administmtion of the composit on 
may occur early in the morning. Where multiple administrations occur over two or m «e 
days, at least one of each administrntion on each daymay occur esrly in the monung 

^«»««^offteinv«ntiontheplanttissuetowhichtheagentcapableofi^^^^ 
^mdle fecmaaon is ^fied, which may be the original growing point of the plant, may be 
Jailed durmecontactwiatheagent i^ical side buds may be produced adjacent to the Icill^d 
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mainbud. TheMcalaide!TOdsmiqrbeiiiiitated,«idia«byiiJ^^ 
original plant tissue. 

Plant tissue may be assessed for jnetease in ploidy by any suitable method fcnoL to 
HioseddUediatiiedrt. For «caniple,inaBase in ploidy inay result in in^ 
brines sboot thicker, broader leaves and lafger flowen and ftuit, shoots of plants b »ving 
increased ploicfyiwof be thfcker and m^r have dio^ 

As ibrtber enm^les, polyploidy uav be evidenced by bua^ pollea slze^ or by s eater 
number ofohloroplaats per guard cell, or by larger soaidoella and atonm^ DBp«di,.gon 
the typ6 of tissue being analysed ibr increase in ploidy, mediods including wot t^ squa shea, 
pollen mother ceU squashes, pollen enun size and gemiinal pore county stomata 8i» and 
density detennination, and gross morphology may also be used. Appropriate method s for 
chromosome staining and couming are also knoTOi in die art Advanced techniques smh as 
a»«sutBment of die mielear DNA content of the plant cells, such as by flow cytometr or 
miBTOjgjeetnvhotometrKmay be used fcr ploidy detennination. 

The metfaod of the invention is suitable ftr ineteasing the ploidy of ntimoous riant 
species. Ptoe«inph^tiiBmeaiodmaybeiOTfiedtoanyw)odypeiemiialp^ Hiewjody 
perennial plant m^ be dedduous or eveigieen. Bwmples of deciduous mw^ perei nial 
plants to whicb the method may be applied are plants of die gemis / W. Plants of the 
genus firunus to which die medxod of the invention may be applied include, for eotamph^P. 
mira. P, mandsehurica, P. ansu. P, davUUma. P, brigantlaea, P. eet^eru. P. mume P. 
damestica. P. ialicma, P. armeniaca. P. simoHii, P amrimm. P sibirica, P. „u«icana P. 
hortulana, P mgu^olia. P. munsoniana, P. umbeUata, P communis, P.pendca, P per: lea 
varn^ctarlna. Rpumila, R besseyi, P hwnUis, P. cemcoldes, R avium. P.pseudoc^,^ 
P cangHundata. Where such plants may be usefid in a hteeding program but have varying 
chromosome maibei^ the method ofduj invention may be used to inotease, for exan^^ to 
^le^ihe chromosome mmAer. For e«m^le, Prunus salic^ (2N-.16); Prunus ^.m 
<?i^ie^iPrvnusp,eudoc^im^32i. For example, Oomefliod of the invention may be 
osedtogencratetetn,»Ioidtissueoratctn5,loidplantfl«miWai^ which may flien be 
^^^Prunuspseudoceracus, For example, the mediod may be used in aasistinr a 
6t«d«.S program of crossing a European sweet eheny widi 16 chromosome pairs w th 
jAersperies with 32 chromosome pai«. Examples of other genera to which die method 
^ t^^ve^tion n^ be appHed inchrde /^^ 

m^Malus (appleX such asil£ don^ U asiaUca. and formosana and dtrus. such is 
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C memca^ C, limonfa, C. sinensis, C. grtmdls, C paradisii, C. idtangensis, C. aurmi folta. 
C mitts. C nobilis. Poneirus ttyottata. Penea (avooado), Man^fbru (mango), funitui 
(pomegiaiitsX Olea (olhre). 

Ifao ability to improve tfte genecation of phut tissue having incieased ptoidy I »vel8, 
that is, fte aUfity to impiove the gsnetation of pol^oid plant tissue and flieieibie i lanta, 
may peonit the skilled person to more reliaUy address issues associated wfOi plant bre sding 
and Oe j^eration of new plant spedea and varieties having deaiiable ehanusteinties. For 
exan^le, diffteences in ploi^y levels or tihtomosome numbar in pto^eothre paiental i lams 
Constitittes a difficulty in generadog progeny, which may be substantially overcome by 
manqnilatiag the ploi<ty levels of the piospective parental plant(s) prior to hybridiss tion. 
Mani p ulflti on of the ploi^y level or ohiomosome nomber may or may not equalise the p oidy 
level Of the chromosome number of tfie prospective parents in ordar to substaniaUy 
overoome dtffiouhy in gmeratiog pn^eny. For exanqde^ a pollen mixtoxe or poljnujc may 
be nsed to improve the likdihood of successful hyhrldisalioii where da 
level or chromosome numher reinam afkor the mefliod of tiie invention. Altemafively the 
method may be used to restore fertility hi a plant variety or cuKivarhavhig desired traits. For 
example, the plant variety haviqg desued fnits may be the product of hybtidisatiOD betv reen 
plants of a different spedes or genera and, due to the fiilure of the cfaioniosomes to pau- 
conecfly m meiosis, will often be sterile. Restoration of fertility in such a variety ma; r be 
accomplished by doubling iko chromosome numiber. As a fitt&er essample, it raaj be 
desirable to create sterile cultivans of a spedes, such as in the situation where it is desirabl b to 
limit the ability of an unpottant agricuhural. commercial or nmscry species or variet;' to 
reproduce and spread. Forexampl^doiiblingthBcbramosomannmber of a plant may remit 
iA sterility due to mult^Ie homologons chromosomes and lesuttaot complications to rnein sis . 
Alternatively, or m addition. stecDe triploid phmts may be created by hybridisation cf a 
tetraploid with a diploid, hi commercial appUcations where the phmt variety or species 9 a 
ftuiting plant, this highlights a flnther use to whidi the method of tiie uivention may be 
applied, that bdng, the generation of seedless (or substantialty seedless) ^ The metl od 
m^ also find use in the development of plant varieties having chanced pest resistance t nd 
stress tolerance. For example, increasing the dromosome number and related gene dose I las 
been known to enhance the expression and concentration of secondaiy metabolites Jd 
de&oce chemicals of flio plant. 
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The use of pollen mixtures obtained fiom a nmxxber of woody pfixezmial. vai iefi^, 
species^ or geQera my be vsod to inex^ease the likeUhood of successiiil hybiidis ation, 
particularly where the seed parent and the pollen parent ar« of different q>ecies or 
Incianpatibility groups, such as ocour in cheoies {Prunm avium, and related species). \ Jse of 
poUen mixtures also be used m ovcicoming solf-lncompatibility such as occuxs in, for 
eatan^te phnns (fcr exan^le Pmrm saiicma and P. domestical sgidcota (P. ameniaeif) and 
almonds (P. amygdalus). 

The fikiiled addressee will be awaze that thexo aie a number of possibilities lor itse of 

the tceated plant tissue. For exanqple, the directly treated tissue or apical side bads m ly be 

permitted to develop to a stage where they can be assessed for incz«a^ in ploidy. The buds 

may be permitted to continue to devtiop in situ or one or more buds may be exdsec and 

engrafted to one or more altonative tootstQck(6)« The bud^ eitiier in situ as treatt d or 

ragiafted, may be pemiitted to develop to maturity, ibr ^cample to flowering or fruiting 

stage. The meSiod of tfie iavntion thu$ provide a method iat the generation of new )lant 

varieties^ coltivaca and breedti^ lines. 

As described above, tbs metiiod of fbe inv^tioa may also be used in the produition 

ofasubstantiaity seedless plant variety. For exaiqpley Ada is advantageous in ti}ieproda(tion 

of commercially important fruit orop$» such as stone ihiit or citrus, avocado, mango^ or o ive. 

For example, plant tissue of a diploid parental plant having one or more desirable 

characteristics, such as fledi colour, sugar levels, skrn colour, acidity, disease resistance, iuit 

size, maturity time may be subjected to the mcAod of the invmtion and resultant tetiaploid 

plant tissue selected. The tetrgq)loid plant tissue is allowed to develop to maturity, eith« r in 

sUu or afte- excision and engrafting, and may then be hybridised or backcxDssed wifli the 

origfaial diploid parent plant The ttiploid progeny will be substantially seedless. The 

original paratal plant maybe egidier po^yembryonic or monoembiyonic. 

Example 1 

Firstly, ttie plants are budded (on a selected root stock), then they ate held ik a 
dormant state and the ^propriate chiU requirement is given m a cool room (if required). : lie 
plants are liten removed to a warm environment to prime the bud (which is still dorma:it). 
This is contmued up to the point at which dormancy is 1>it)ken«, cell division is commenc 5d. 
The bud is then wr^ped in d)80rbeni substance^ the absorbent material is iiyected with a : % 
aqueous solution of the colchicine drug. Note that dtis is IQx Mgfacr concentration tt an 
nomial tteatments. A plastic aurround ia used to enclose the bud, to keep it moist l ut 
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wiposed to the dmg. ms treatmeat is repeated twice dafly for five days minimum, 
origmal growing point is gencraUy IdUed in the process, however, apical side b4fi are 
fKodiieed a4jaeent to this IdUed main bud. whicii are usually mutated. 

M a next step, to detemiino Tvfaethsr a ploidy increase has resulted, the stonuia on 
leaves are counted per umt ansa and coinpaied to the patent Uneiipectcdly. it is observed 
that between 10 - 20% of the apical buds have their ploidy level iacieaaed as a wsult < f this 
process (compared with only approxm in noraudteehniques). Thns, for example, in c itnis, 
plant leaves become shorter, thicker, wider and oU glands become more preminant. 

A obremosoma count can be made on (he tissue to establidi tiie degree of pliridy. 
Ihe doubled (or trebled, etc.) numbeis of chromosome paits in desired phmt species cai then 
be used fcr cflfective hybridising. Inteispecifie<ros$cs or inteigenetio^cnsseB are dien 
more efiSciently possible as a result of this method invention. 

Example 2 

Polyploidy - Cowing Seedless Cttms 

Btt general, an type^ of citius (for example^ giq>efiait, temon. oiaoso* mandarin, etc 
poly-embryonic. Poly^biyonic means that a seed wiU gaoninate with mult^le shoot s, as 
opposed to nonnal seeds fiom other species, which send-up one sesual dioot (m wo- 
enjbiyonic). Only one of these shoots is a sexual shoot 

Crossing two citrus phmts (say "A" and "B") nonnally results in a poly-Ksmbiy mic 
seed with the same pheno^e as one of its parents (say *'A"). This may be refened t > as 
donal to the ftmale parent 

Tb9 poly^mbzyonio shoots gemunale fiom the nucellar tissue (sometimes called 
plaeenlal tissue) of flie seed fliatsuiiounds the fertilised embryo. TTiis phenomenon is 
relfenedtoas^Knnlxes. 'OMisa&nnof natural cloning and Is undesirtble in breediayj as 
the nucellar tissue interferes with the devel<«ab»glo^^ The consequence is hat 

viable hybrid cresses are rarely produced. In appnndmately 2 out of 10,000 seeds, die 

embryo does germinate and preduce a hybrid. The hybrid is inferior to die donal seedK »gs 
hi vigour. 

To hiciease the chance of direct hybrids being created, the available geimplasm no ids 
to be screened fer mono embryonic (~ is 10% of aU gennplasm). me mono embryom. 
chosen with as many desireble traits to be the female parent, and is crossed wifli poly 
mono as the malo. This wiU result in hybrid progeny. 



1$ 
or 



12/91 'i ZULM 98tsi926 z 19 Hosnoasd 1 Hosnaas z\-\z mi 



■<J3S "93 




ffi^«0-eOOZ(Pif<hA)aiea9l«lZ(ui:H)ai>iU.nil«si;envdlAqpm|wati gsECEMKMaNS »N Ol SMOO 



11 

To pioduoe What is marketed as "seedless" 4e cmrent state of the art is to Jrow 
wonoinisolationeomothervarieties. This is undesirable due to pressure on growingfca. 
Cuarent meflioda known to bleeders do not use poly as a female panmt 
The production of tiiploids as described beidn provides itnproved metholls of 
devdopingdeBiiabtentnv plants. A mono wiUi desirable attributes is ideottfled. XJsiigthe 
mcfliod of (fa9 pieseat invention the mono is canvetted fiom diploid to tetraploid ^,e. 4N). 
The tetrapioid is crossed bade to &e initial dipldd te. the original patent - a fonnU in 
breeding. The resulting mono tiq»Ioid«inibiyo is infirtile and seedlesR 




Mono Eureka 4N 



Options: 




Mono Eureka 2N 



Mono Pino 4N 
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Take a single bud and bud ftisomo a vigorous rootstoek in a pot (20cm). Budtte 
bud (chip buddiAg) about 10cm above pound and/or wheio root stodc has about 7 Jmm (3 '4 
^d^. Piaoc in 20-25-C green house 5>r 4^ weeks and maintain plant with best 
hmticoituna practices O-e. wat«r. fertUise). Once « taken", cut the rootstock plant abont 5-1 0 
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nun (54 - Icm) above the bod and r^ve excess rootetook, giving grafted bxid tJminal 
dominanoe. liiocease temperatum in greenhouse to 28-38 *C wifli other optimum Jowth 
condition until flie hud has stated to swell CmovO- 

BncapsoIalB the bud in labotatoiy standaid abscnbent matoial by wappmg ovJr bud 
and to and festening by phBtioqiriug loaded cHparou^ At 
about 10am using a pipette^ jqfect cotton wool with 1% aqueous solution of ooldiichu nntU 
cotton wool is siitunited aiound the bud. Wrap to plastie bag to atop evapotadioi of 
colchicine. 

Repeat the administiatia^ piDcedore at about 3pm. Repeat the twice baily 
administration pioceduie for 5 days. Remove bag and cotton wool and allow the tr sated 
phutt to grow. Assess moiphological featui«$ to identify polyploid tissue. If tetnq>l6id then 
cross with a diploid it fer example, seedlessnesa is desired. If not, itmaybe ctxssed with 
another plant of Uie same ploidy level to gftienrte a crtMa that would not noim^ 
dHMiceof thom^iodto htoeaseplm^lBvd, be achieved. 

When phmt tiasue has been confiimed as totrapJoid 0^ 4N) use on one of fte pha tis: 
ifmono-^ftmale 
ifpo]y->-male 

Back cross to the same variety diploid, or any oflier diphrid, Pxogeny m ibea plaited 
out and eventually assessed for desindile tadify). 
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1. A m^od of inOTBasing ptoidy in cells of a woody peraonial phmt, fbo a «diod 
ootttpdsiiig; 

eontactlqg plant tissue cioai{Risii|g dividing cells with an effective mam it of a 
5 «W5»Mtioncoo«»risii«ahoW0.5%w/v« 

2. The meihod of olaim I wheidtt the concentration of oolcfii^e is about 0.8% 
w/v to aiwut 1.5% wM 

3. The mefhod of claim 1 whotdn Oie coooeatnitioo of oolofdeine is aboJt 1% 

^® molboa of claim I wherein tiie woodty pereDoial plant is a deciJoons 

woody perennisL 

5. The method of claim 1 wherdn the plant is selected fiom the groi^ consi tting 

Pimioa ss^f cmd Otaa spp. 
15 6. Tlw method of chum 1 wherein said phmt tissue is at least one bud. 

7. method of clahnl wherein said tissue is an apical or termfaallydoraiUit 

bud. 

8. ™^ method of claun 1 wha^ftemeawdflttAercom^^ 

contacting step CKposing said plant tissue to conditions suflEkSeut to bie^ 
20 plant tissue. 

9. The method of claim 8 wheietn codditions sufficient to bnsdc donnanr ' of 
said pfamt tissue comprise maintaining said ptent tissue at an appropriate temperature « « a 
tmie sufficient to satisfy the chill requicement of said plant tissue, optionally in the picse .oe 

^f*>«>«»6«ncyanhnid,^andmalnt«hifa»gsaidphmttissueatan^priate 
25 thnesumdcat to prime cell division hi said plant tissue. 

10. Tlie method of claim I wherrin said contacting comptises at least partuily 
enveloph^ said active tissue in an absoibent materiaL 

11. The method of chum 10 wheiem said absoifoent material is a cotton ba<cd 
n»atenal. or sponge or spong&-like material or ibam. 

30 12. ■n^mcthodofctaimllwherdnsaidcottonbasedmatcrialiscottonwool 

13. -n^P^eihodofclafai I wheremsaidphmttissueiaatleastpartially enveloped 
wifliamaterial capable of inhibiting gaseous exchange. 
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14. The method of claim 13 wberem said material capable of inhibitine & sews 
exchange is a plastiofibii. ^ 

15. The fiiethod of dwra 1 whnein the composition fiirther compriws < 
more agents or eairien arable of enhanciag plant tissue penetiatioii of said colchicine. 

! 16. The method of claim 15 wherein (he agent capable of enhanong plant u 

penetiHtion is selected 6om the group consisting of suifietaxrts. wetting ^eote. oil. 
dimethylsulfbxide. ■ 

17. The method of claim 1 wheiein said comacthig comprises 

contimioto exposure of said tissue to said conqwsitten o^ 
aboxitSOdays. 

18. The method of claim 1 wherein said contacting comprises 
continuous exposure of said tissue to said composition over a period fiom about 5 
about 15 days. 

19. The mediod of (Oaim 1 wherdn said contacting comprises sub», 
eontimious exposure ofsaid tissue to said composition over a period of Jibout 10 days. 

20. The mediod of daim 1 wherein said contacting conqirises 
^pUcatiros of said composition. 

21. The method of claim 20 wfaemin said mult^Ie applicadons comprises 
moTC appIicatiiHis per day. 

22. The meftod of claim 20 whernn at least one of said applicatieni 
administered when plant ceU division is substantially maximal 

23. mo method of claim 1 wherrfn said plant tissue is exposed to ultnrviolet 
flnowscent light or to a menmry and/or sodium lanq> prior to or during said contacting. 

24. A method of hieieasing ploidy in cells of a deciduous woody peiemiial 
the medkod comprishig: 

contacting at least one bud of said plant, vAetein said bud comprises actively dividing 
cells, wuh a composition comprising about 0.5% y,fv colchicine to about 3% w/v col( 

»«I«^P«tiaUy enveloping sdd bud with a material caprijto of mbibitiagg^^ 
«chang^ Wherein said contacting is substantiaHy continuoua over a period of fiom abou 
days to about 15 days. -w-wuf 

^t.J'' "''''"^ ^ "^"^ '^^ ^^'^ Pri« to saio 
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26. A method of geneiatins a plant having a d^dred ploidy tovd, the iethod 

eontaetmg plant tissue comprisiiKg dividing celb with an cSec&vo amount of a 
composition compriBi^g about 0.5% wAr to about 3% wAr colchicine^ 
S senaratfaig at iMstoqe plant fiom tissue 80 ocmtaeted, 

selecting at least one plant halving flie defied ploidy levd. 

27. The method of didm 26 whafdnflw method ferfhercoinptisespri^ 
caotacting step exposiqg said plant tissue to condiiiomi snffident to bteak domuaiey « > said 
plant tissue. 

^ 26 wheiein the desired ploidy level i^ 
(2N). tetmploid (4N) or hexaploid (6N). octoploid (8N). decaploid (ION) or dodeca >loid 

29. A method of generafing a planl having at least one dcsiced trait, tile m<thod 
OOMyrtfiifi g' 

contacting parental diploid plant tissue comprising dividing ceils with an e«4tive 
amount of a composition comprising about 0.5% w/v to about 3% wAr colohichtab 
selecting tetr^loid tissue from said tzeatcd plant dssn^ 
generatiiig at least one tetcaploid plant fiom said t«tiaploid tissue^ 
cfossing said tetr^loid plant with a diploid plan^ 
g«n«fBting at least one progeny plant having the desired ttnit 

30. The method of claim 29 wherein Hie method Sarib^ comprises prior to iaid 
««tacti^g sti,» osposhig said pUmt tissue to conditions sufficient to break dotmancy of ' aid 
plant tissue. j^^v^u. 

31. niemelhodofchdm29whereindiedcsiredttaitisseedles8nesa. 

32. 'n»emethodofchum29whcmhicio«sing«aidtetiaploidphmtwithadiplMd 
plant comprises crossing said tetraploid plant wifli said paicntal diploid. 

33. Amcthcdofincreasingploidyincellaofawoodyperemdalplan^aemetjod 

comprising; ^ 

30 coo^J^^ "^'^ "^"^ ^ ^'^-^ oil » 

commences substantially coincidental with brealdng dommcy of said pljnt 

34. Amethodof«iaiciatingaplant,themethodcomprising: 
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coDtasting plant tissiie conqnrislng dividing cella v/iA. m elective nmorajt of a 
eon^iositioii eomittisiiig about (KS% w/v oolohidne to about 3% w/V o<^dddnd^ 
sdectmg plant tissue of inoieased ploidy level, 
genexatiii^ at least one plant fiom said selected plant tissue 
S crossing said genoratod plant -with a plant of the same or difierrat ploidy. 

35. The method of any one of claims 1 to 34 wherein said contacting cqh 
substantially coincidon^ ydfb. breaking domanoy of said plant tissue. 

Dated 26 September, 2003 
The Unlveislty of Western Sydney 
10 Patent AttOkiiQrs for flieApplieflkilMQiitinated Person 

SPRUSQN & FERGUSON 
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